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DETAILED ACTION 

Chum Rejections - 35 CISC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 1 recites the limitation "a hardened surface formed on the surface of the polyimide 
film" in lines 14-15. There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S C. I 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the sub ject matter sought to be patented and the prior art are Such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

5. Shinohara ( US 6,127,099) in view of Sakurai ( US 6.287,750) and Fu et al. (US 
5,807.787). Regarding claims 1-4 and 6, Shinohara teaches the claimed method of manufacturing 
a semiconductor device (Figs. 2A-2G and related text) comprising the steps of 

0 forming an interconnection 14 on a semiconductor substrate 11/12 having a 
semiconductor element such as a wiring element (not shown) formed thereon; 
forming a passivation film 15 ( Si3N4) on the semiconductor substrate 11/12 
including the interconnection 14 (Fig.2C); 
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forming a photosensitive polyimide film 16 by spin-on-coating a polyimide 
precursor (col.3 ), lines 9-10), which is served as a buffer coating film, on the 
passivation film 5 (Fig.213); 

patterning the photosensitive polyimide film 16 (Fig. 2E); 

etching the passivation film 15 while the patterned photosensitive polyimide 

film 16 is taken as a mask i.e. forming the opening (I ; ig.2F); 

ashing the surface of the substrate 1 1/12 by an oxygen plasma, inherently 

including ashing the surface of the polyimide film 16, as a result of the 

etching (col. 3), lines 20-44); and 

curing the semiconductor substrate 1 1/12 by subjecting the substrate 1 1/12 to 
a heat treatment at a temperature of between 300 C and 400 C for a time of 
60 minutes to 120 minutes to transform the polyimide film 16 into polyimide 
(col.3. lines 23-25). 

Shinohara does not expressly teach that the ashing step is to remove a hardened 
layer formed on the surface of the photosensitive polyimide film 16 as a result of the 
etching. However, it w ould have been obvious to one artisan at the time of the invention 
was made to appreciate that the ashing step of Shinohara would inherently remove any 
undesirable residual layer such as the claimed hardened layer formed on the surface of 
the photosensitive polyimide film 16 because Shinohara teaches the ashing process using 
oxygen plasma for the removing, which is the same technique as claimed for removing 
the hardened layer. In other words, the removing of the hardened layer is the 
consequence of the ashing process of Shinohara even though he is silent as to the 
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hardened layer. This can be substantiated by the ashing process of Sakurai, in which he 
teaches utilizing the ashing process by the oxygen plasma to remove a hardened layer 
from the surface of a photoresist layer 205 (col. 2, lines 41-49, Sakurai), in which the photoresist 
layer can be the photosensitive polyimide film, which is further evidenced by Fu et al. (col. 5. 
lines'! 9-40). 

6. Regarding claim 5, the selection of the removed thickness is obv ious because it is a 
matter of determining optimum process condition by routine experimentation with a 
limited number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of 
optimum ranges within prior art general conditions is obvious) and In re Boesch, 205 
USPQ 215 (CCPA 1980)(discovery of optimum value of result effective variable in a 
known process is obvious). In this case, it would have been obvious to one artisan in the 
art to remove a desired thickness from the polyimide film during the ashing process as 
taught by Shinohara in view of Sakurai to eliminate the hardened layer formed on the 
surface of the polyimide film without compromising the integrity of the remaining 
thickness of the polyimide film. In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves 
unexpected results. See M.P.E.P. 2144.05 111. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsien-Ming Lee whose telephone number is 703-305 
7341 . The examiner can normally be reached on M-F (9:00 - 5:00). 

if attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Olik Chaudhuri can be reached on 703-306-2794. The fax phone numbers for 
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the organization where this application or proceeding is assigned are 703-305-0142 for 
regular communications and 703-305-0142 for After Final communications. 
Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308 
0956. 




